During an expedition to Pico Turquino in the Sierra Maestra of eastern Cuba in August, 1989, we encountered two common species of frogs on vegetation along trails and in the forests of the upper elevations. One was found almost exclusively in bromeliads, and the other occurred low on bushes and other vegetation. The calls of both upland forms were similar to their lowland counterparts, Eleutherodactylus ionthus and E. auriculatus, respectively, but differed in significant ways. However, because such differences might be attributed to elevation (and temperature), we made a nocturnal descent of Pico Turquino in order to hear and record calls emitted at different elevations. As we decreased in
During an expedition to Pico Turquino in the Sierra Maestra of eastern Cuba in August, 1989, we encountered two common species of frogs on vegetation along trails and in the forests of the upper elevations. One was found almost exclusively in bromeliads, and the other occurred low on bushes and other vegetation. The calls of both upland forms were similar to their lowland counterparts, Eleutherodactylus ionthus and E. auriculatus, respectively, but differed in significant ways. However, because such differences might be attributed to elevation (and temperature), we made a nocturnal descent of Pico Turquino in order to hear and record calls emitted at different elevations. As we decreased in During an expedition to Pico Turquino in the Sierra Maestra of eastern Cuba in August, 1989, we encountered two common species of frogs on vegetation along trails and in the forests of the upper elevations. One was found almost exclusively in bromeliads, and the other occurred low on bushes and other vegetation. The calls of both upland forms were similar to their lowland counterparts, Eleutherodactylus ionthus and E. auriculatus, respectively, but differed in significant ways. However, because such differences might be attributed to elevation (and temperature), we made a nocturnal descent of Pico Turquino in order to hear and record calls emitted at different elevations. As we decreased in elevation, we found that the calls of the upland forms did not change significantly. Moreover, we discovered a zone of sympatry between the upland forms and their lowland counterparts in the vicinity of 800-1100 m elevation. Initially, our recordings and collection data were more extensive for the bromeliad-dwelling species, which we described as E. melacara (Hedges et al., 1992). Since then, we have made additional collections of the other upland form elsewhere in the Sierra Maestra, and describe that new species here.
MATERIALS AND METHODS
The following abbreviations are used: SVL, snout-vent length; HL, head length; HW, head width; TYM, tympanum width; EL, eye length; EN, eye-naris distance; IOD, interorbital diselevation, we found that the calls of the upland forms did not change significantly. Moreover, we discovered a zone of sympatry between the upland forms and their lowland counterparts in the vicinity of 800-1100 m elevation. Initially, our recordings and collection data were more extensive for the bromeliad-dwelling species, In life, dorsal ground color brown-coppery delimited by two dorsolateral discontinuous black lines that follow dorsolateral folds; a faint brown interocular bar or triangle; head color light brown; eyelids greenish-gray; white middorsal hair line extending from snout to vent, where it forks and continues onto each thigh along the ventral face of shank; brown X (diffuse or absent in some animals) behind interocular bar; loreals brown-coppery with a black stripe from snout to supratympanic fold (interrupted on eyes); upper lip greenish-brown with black spots, lower yellowish-brown with black spots; tubercles below tympanum golden yellow; lateral ground color yellowish with brown and black markings; vent black-bordered; thighs dark brown, with three light cross bars; shank brown with two cross bars; forearms brown with two yellow cross bars; arms yellow; vocal sac yellow, with scattered brown spots in some animals; venter whitish-translucent. ground (beneath a stone) along with a clutch of 6 eggs. A pair was found in amplexus in leaf litter during the day (9 August) on Estribo Turquino, and the female later laid 11 eggs in a bag.
Vocalization.-Both species have a call that consists, usually of a single note repeated continuously in long series. However, the call of E. glamyrus consists of a "ting" note that is longer in duration and lower in frequency than the "tick" of E. auriculatus (Fig. 2) . The call has a lower mean dominant frequency (3.25 + 0.01 Distribution.-Eleutherodactylus glamyrus is widely distributed throughout the Cordillera del Turquino, Sierra Maestra, at elevations above about 800 m (see Fig. 3 for localities) . On the SW slope of Pico Turquino we found E. glamyrus from the top (Pico Real, 1974 m) down to a point above La Emajagua (850 m). Sympatry between E. glamyrus and E. auriculatus was noted (by vocalization) at about 850-1100 m. We also found sympatric populations from W to E in different localities along the northern slope of the Sierra Maestra: Minas del Frio (845 m), El Naranjo (850), Pico La Botella (1375 m), and Pino del Agua Arriba (1200 m).
DISCUSSION
The validity of Eleutherodactylus glamyrus as a species distinct from E. auriculatus is indicated by occurrence of the two in sympatry at intermediate elevations in the Sierra Maestra. However, their distinction at those localities is based primarily on vocalization, call site, and color of the vocal sac, traits of living males (although vocal sac color is evident also in some preserved specimens). For females and juveniles, separation of these two species will be difficult, although some of the coloration differences noted above (see Diagnosis) cal similarity between E. glamyrus and E. auriculatus parallels that of two Hispaniolan speces (E. audanti and E. abbotti) and two Puerto Rican species (E. portoricensis and E. coqui), also in the subgenus Eleutherodactylus (Hedges, 1989b). In both of those cases, the ranges of the upland speces (E. audanti and E. portoricensis) overlap with those of the corresponding lowland species, morphological differences are slight, and the call differences provide about the best means of distinguishing the speces in the zone of overlap (Schwartz, 1966; Thomas, 1966) . As with the Cuban pair, older museum specmens of the Hispaniolan and Puerto Rican species can be difficult to correctly identify. Although the subgenus Eleutherodactylus does not occur (naturally) on Jamaica, there is a pair of sibling species of the subgenus Euhyas (E. gossei and E. junori) that also is difficult to distinguish morphologically (Schwartz and Fowler, 1973). In that case, differences in vocalization provide about the only means of identifying specimens (with confidence) in the zone of sympatry aside from karyotyping (Bogart and Hedges, 1995) or obtaining molecular data (Hedges, 1989a).
The above examples illustrate that it is not uncommon to have a valid, reproductively isolated, species of Eleutherodactylus with few or no known diagnostic morphological characters distinguishing it from its closest relative. At the same time, the fact that morphologically similar speces always have call differences, but not the reverse (morphologically different co-occurring species with identical calls) reinforces the close association between vocalization and speciation observed in these anurans. Although it is not yet known whether the call differences represent a genetic byproduct of other changes at speciation, or whether they are the primary character under selection, closer study of such sibling species may help provide insight into the process of speciation.
